The role of c-Jun kinase in the apoptotic response to nucleoside analogue-induced DNA damage.
Activation of the c-Jun NH2-terminal kinase type 1 (JNK1) signaling pathway is often associated with apoptosis. In this report, we elucidated the role of this kinase in the programmed cell death induced by the nucleoside analogue 9-beta-D-arabinosyl-2-fluoroadenine (F-ara-A). Treatment of ML-1 cells with 3 or 10 microM F-ara-A specifically killed cells in the S-phase of the population. Incorporation of F-ara-ATP, the nucleoside triphosphate of F-ara-A, into DNA resulted in the activation of JNK1 in a time- and dose-dependent fashion. Activation of JNK1 temporally preceded DNA fragmentation. When incorporation of F-ara-A into DNA was blocked by pretreatment of the cells with aphidicolin to inhibit DNA synthesis, neither JNK1 signaling nor apoptosis was evident. Furthermore, inhibition of JNK1 by treatment of the cells with forskolin or by pretreatment with an antisense oligonucleotide directed against JNK1 mRNA resulted in a decrease in F-ara-A-induced apoptosis. Finally, the JNK1 signaling pathway appeared to be upstream to that of the effector caspases in nucleoside analogue-induced apoptosis. Thus, our data strongly suggest that JNK1 is involved in transduction of F-ara-A-induced distress signals into an apoptotic response.